Effects of antihypertensive drugs on flow disturbances: nifedipine, captopril, and metoprolol evaluated by quantitative spectral analysis of Doppler flow patterns in patients with carotid stenosis.
Hemodynamic theories of atherogenesis suggest that flow disturbances (departures from laminar flow including high and low shear) and increases in heart rate may be important in the initiation, progression, and complications of atherosclerosis such as dissection and embolism. It is therefore desirable to evaluate the effects of antihypertensive drugs on the occurrence of such flow disturbances. Effects of metoprolol, nifedipine, and captopril were studied, by quantitative spectral analysis, in 20 patients with carotid stenosis to evaluate 3 indices of disturbed flow: peak velocity, spectral broadening index and window index (WI). Heart rate (HR), and the product of WI by HR, were improved (reduced) significantly by metoprolol (p < 0.05), and worsened by nifedipine (p < 0.05), but most of the effect was due to effects on heart rate. These findings suggest that most of the benefit of antihypertensive drugs on flow disturbances can be identified by counting heart rate. Further developments will require improved methods for quantitation of flow disturbances.